Peripheral nerve sheath tumors (PNSTs) in domestic and wild animals are uncommon tumors that originate from cells that comprise the sheaths of peripheral nerves. One type of PNST originates from Schwann cells and is termed schwannoma. Two other types of cells, perineural cells and fibroblasts, are components of peripheral nerve sheaths and may give rise to tumors. These tumors, particularly the malignant variety, may have histologic patterns that closely mimic those of other fusiform tumors. Electron microscopic and/or immunohistochemical evaluation is often necessary to establish a diagnosis of PNST. 11, 13 PNSTs affecting cranial or spinal nerve roots and the brachial plexus have been described in several animal species (cattle, dog, cat, rat). 11 Malignant cranial and spinal PNSTs are rare in animals and metastasize infrequently. 3, 11 In this report, a malignant PNST originating from a spinal nerve with hepatic and splenic metastasis is described in a snake.
Malignant peripheral nerve sheath tumor in a water moccasin (Agkistrodon piscivorus)
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A 12-year-old captive-bred male water moccasin (Agkistrodon piscivorus) developed a firm nonulcerated and progressive swelling of the subcutaneous tissue on the right midbody. Flaccid paralysis and lack of propriocepcion was present distal to the lesion. The head and neck were displaced laterally to the left. The snake was anesthetized using a face mask with isofluorane a in oxygen for induction followed by tracheal intubation. A biopsy of the costal mass was obtained for evaluation. The histopathologic diagnosis was invasive undifferentiated spindle cell sarcoma. Neoplastic cells were observed in all the sample edges. The animal was again anesthetized to completely resect the cutaneous mass. The previous diagnosis was histologically confirmed, and neoplastic cells were observed in the deeper resection border associated with the ribs.
Three months later, a new and larger subcutaneous swelling was observed in the same location. The snake's general condition had markedly worsened: it was anorectic and the head displacement, flaccid paralysis, and lack of propriocepcion were more pronounced. The animal was again anesthetized and positioned in sternal recumbency to evaluate the extension of the new lesion and to detect possible metastasis by radiography and magnetic resonance imaging (MRI). Plain radiographs revealed a large, poorly defined soft tissue mass on the right costal wall that invaded the celomic cavity. On MRI, transverse sections revealed a hyperintense mass on the right side of the body. The mass was located in the paravertebral muscles and invaded the celomic cavity through the intercostal spaces. It also invaded the vertebral canal through intervertebral foramina and compressed the spinal cord ( Fig. 1 ). Coronal sections demonstrated neoplas-tic involvement of the costal wall and presence of hepatic metastasis (Fig. 2) . The radiologic appearance of the tumor (growth associated with the spinal nerve roots and hepatic metastasis) was consistent with a malignant PNST. Euthanasia was elected.
Postmortem examination confirmed the previous observations. The subcutaneous neoplastic mass occupied a large area of the right paravertebral muscles and invaded the celomic cavity, giving rise to a spheroid white, homogeneous 4-cm-diameter retroperitoneal mass that compressed but did not invade the liver (Fig. 2 ). The neoplastic growth through the intervertebral foramina could be observed on consecutive transverse sections of the snake's trunk. In some of the sections, the spinal cord appeared intact, but in the more caudal segments the vertebral canal had been invaded by the neoplastic growth ( Fig. 1 ). The multiple hepatic metastases of various sizes were morphologically similar to the primary tumor, and some necrotic areas could be seen on the cut surface. No related or significant gross lesions were observed in other organs.
Representative samples of the tumors and organs were fixed in 10% formalin and processed for light microscopic, electron microscopic, and immunohistochemical evaluation. Paraffin-embedded sections of tissues were stained with hematoxylin and eosin (HE). Formalin-fixed tissues were osmicated, embedded in Epon resin, sectioned, and stained with uranyl acetate and lead nitrate by routine methods for transmission electron microscopy. Sections 4m thick were stained using the following commercially available antibodies: polyclonal rabbit S-100 protein b (dilution 1:200), polyclonal rabbit vimentin c (dilution 1:200), monoclonal mouse actin d (dilution 1:50), and polyclonal rabbit F-VIII b (dilution 1:500). Staining was detected using a commercially available avidin-biotin peroxidase complex kit b for monoclonal mouse actin antibody. Biotinilated rabbit and goat antisera b were used as secondary antibodies, and 3-3Ј diaminobenzidine tetrahydrocloride-hydrogen peroxide e was used as chromogen. Sections of the contralateral paravertebral muscles were used as positive controls: peripheral nerves (Schwann cells) were S-100 positive, striated and smooth muscle cells were actin positive, nonmuscle mesenchymal cells were vimentin positive, and vascular endothelial cells were vimentin and F-VIII positive. Negative controls were obtained by omitting the primary antibody and replacing specific antiserum with unrelated antiserum to detect nonspecific staining.
Light microscopic examination of the primary tumor revealed tighly packed, pleomorphic spindle cells. Cells were arranged in interlacing bundles and formed palisades or partial whorls (Fig. 3 ). Some areas of reduced cellular density were present, and cells had round, dark nuclei. Growth invaded soft tissue and reached the vertebral canal through the vertebral foramina. Neoplastic tissue was highly vascularized, and focal necrotic areas with hemorrhage were ob- served. Isolated groups of collagen fibers were detected among the neoplastic cells. Tumor cells had a pale eosinophilic, poorly defined cytoplasm and ovoid or fusiform nuclei with prominent nucleoli. Mitotic activity was low to moderate, and some atypical mitoses were present (Fig. 4) . Hepatic metastatic nodules had the same histologic appearance as the primary tumor and had expansive rather than invasive growth. Microscopic metastases showing identical features were detected in the spleen. Other organs evaluated appeared normal.
Immunohistochemical staining of tumor cells was intense for S-100, moderate for vimentin, and negative for F-VIII and actin (Table 1 ). S-100 staining was stronger in the cytoplasm of neoplastic cells with a patchy reaction pattern (Fig. 5 ). Vimentin staining was very similar to that of S-100. A patchy vimentin staining pattern with light cytoplas- mic staining was observed. Presence of F-VIII could not be demonstrated in the neoplastic cells but was observed in vascular endothelium. Presence of actin could not be demonstrated in any of the primary tumor sections or in any of the metastatic lesions.
Ultrastructurally, the tumor had cell-rich and cell-poor areas, with wide intercellular spaces in which bundles of collagen fibers could be observed. The neoplastic cells were pleomorphic and had nontapered, occasionally entangled processes. No basement membranes or cell junctions could be observed between neoplastic cells. Cytoplasm was scarce, with numerous mitochondria and pleomorphic nuclei. A coarse chromatin pattern and prominent nucleoli were present.
Most malignant schwannomas are easily diagnosed as malignancies. The major challenge resides in distinguishing them from other sarcomas. 5 In this case, the continuity of the primary tumor with a nerve trunk and its dissemination along the epineurium and perineurium to the spinal cord were strongly suggestive of a malignant PNST. 5, 6, 8 Microscopically, the morphology of the neoplastic cells, their arrangement in partial whorls, and the presence of areas with different cellular density, corresponding to Antoni A and Antoni B growth patterns, were suggestive of schwannoma. 8, 11 The negative staining for F-VIII ruled out an endothelial tumor. The negative staining for actin and the positive staining for vimentin were consistent with a nonmuscle mesenchymal tumor. 10 The positive staining for S-100, described as a feature of schwannomas in humans 5 and domestic mammals, 4, 7, 11 confirmed the histologic diagnosis. However, the tumor could not be classified as a malignant schwannoma because of the lack of basement membranes, intercellular junctional complexes, and lamellated interdigitating cell processes (characteristic of Schwann cells) between the neoplastic cells. 12 Thus, it was classified as a malignant PNST.
The more frequently diagnosed subcutaneous tumors of snakes are fibrosarcomas and undifferentiated sarcomas, which have a high tendency to metastatize. 2, 9 Electron microscopy and immunohistochemical techniques could be very helpful in the diagnosis of undifferentiated sarcomas, but such techniques have not been regularly used. 1, 9 This article describes the utilization and usefulness of immunohistochemical techniques in the classification of poorly differentiated sarcomas. To our knowledge, this is the first description of a malignant PNST in a snake.
Australian tea tree (Melaleuca alternifolia) oil poisoning in three purebred cats
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Tea tree oil, a botanical product commonly sold in natural food stores, is an extract of the leaves of the Australian tea tree (Melaleuca alternifolia). The tea tree is in the family Myrtaceae, which also contains eucalyptus, cloves, and myrtles. An essential oil, tea tree oil is similar in composition and toxicity to eucalyptus oil. 2 It contains terpenes, sesquiterpenes, hydrocarbons, and related oils. Because of its lipophilic nature, tea tree oil is readily absorbed through the skin. Similar to eucalyptus oil, tea tree oil has a pungent odor.
Herbal medicines, including tea tree oil, are becoming more common in companion animal care as people are seeking natural health care products for themselves and their pets. Tea tree oil is advertised in health food stores as being safe and nontoxic. Tea tree oil toxicosis, but not death, has been reported in cats. 7, 9 In this case report, we document tea tree oil poisoning in 3 adult intact female purebred Angora cats, one of which died.
Three female Angora cats were presented to a veterinary clinic in north central Oklahoma. The cats had been recently acquired by a breeder, who had vaccinated them and treated them for fleas. The cats were severely infested with fleas, so they were shaved. The shaving produced no nicks on the skin; however, numerous flea bites were visible. The product used to eliminate fleas was labeled for use as a spot treatment for skin lesions, but a catalog advertised that it would repel fleas when diluted and used as a dip. The product a contained 100% oil of Melaleuca alternifolia. The oil was applied directly to the cats' skin, and 2 1-oz (approximately 60 ml) bottles were used on the 3 cats.
Within 5 hours of treatment, cat 1 was brought to the veterinarian. It was hypothermic and uncoordinated. It was unable to stand but was alert. Cats 2 and 3 were admitted later that day. Cat 2 was comatose with severe hypothermia and dehydration. Cat 3 was alert and nervous, slightly ataxic, and trembling. All cats had a strong minty odor similar to that of the tea tree oil product. The cats were bathed in warm water and a mild detergent to remove any remaining oil from the skin. Activated charcoal was administered orally to adsorb any ingested tea tree oil. All cats were given dexamethasone. Cats 1 and 2 were given isotonic saline solution intravenously for rehydration, and their body temperatures were increased using heat lamps and warm water bottles.
Serum chemistry values for all 3 cats were evaluated. Alanine aminotransferase levels for cats 1, 2, and 3 were 233, 135, and 82 IU/liter, respectively (reference range, 10-88 IU/liter). Aspartate aminotransferase levels for cats 1, 2, and 3 were 88, 413, and 107 IU/liter, respectively (reference range, 10-80 IU/liter). Cat 2 had mildly elevated blood urea nitrogen (BUN), although the creatinine level was within normal limits. A differential blood cell count on cat 2 showed leukocytosis (28,000 white blood cells; reference range, 5,500-19,500 cells) with neutrophilia (26,880; reference range, 1,925-10,725). No band cells were present.
Cat 3 recovered within 24 hours of being admitted to the veterinary hospital, and cat 1 recovered after 48 hours. Both cats were sent home to the cattery, and no problems have been reported since. Cat 2 improved over days 2 and 3 but remained ataxic and obtunded. Although cat 2 was being treated with aggressive fluid therapy, it remained dehydrated. On day 3, it began regulating its own body temperature, but it was found dead late that evening. The cause of death is unknown, the carcass was not available for postmortem evaluation.
A pooled sample of urine from all 3 cats was submitted to the Oklahoma Animal Disease Diagnostic Laboratory (OADDL) for analysis. The material remaining in one of the tea tree oil containers was also submitted to be used as a positive control. Urine and tea tree oil samples were extract-
